Mechanisms of orexin A-evoked changes of intracellular calcium in primary cultured cortical neurons.
We have investigated the effect of orexin A on the intracellular free calcium concentration ([Ca2+]i) in primary cultured cortical neurons and explored the exact mechanisms of orexin A-evoked changes of [Ca2+]i. In the present study, changes of [Ca2+]i induced by orexin A in primary cultured cortical neurons were first detected by confocal laser scanning microscopy using Ca2+-sensitive dye fluo-4 as a novel calcium fluorescent probe. Our results showed that 1-0.1 microM orexin A induced the increase in [Ca2+]i in cortical neurons. The increase in [Ca2+]i by acute application of orexin A occurred in a dose-dependent manner. Orexin A-induced increase in [Ca2+]i was not observed under the condition of Ca2+-free Dulbecco's modified Eagle's medium. Pretreatment on the cells with 1 microM thapsigargin did not block orexin A-evoked response. These findings first illuminated the fact that orexin A-induced increase in [Ca2+]i may be mainly from extracellular calcium influx in cortical neurons.